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Amendments to the Clatms 



L (Currently amended) A device configured to convert a hydrogenous fuel source to electrical 
energy^ said device comprising: 

an electrochemical conversion assembly configured to partition said device into fiist and 
second flow field regions; 

a first reactant input and a first product ou^iit in communication vdth said first flow field 

region; 

a first diffiision media comprising a porous diffusion media substrate configured to pass 
multiphase reactants between said first flow field region and said electrochemical conversion 
assembly; 

a second reactant input and a second product output in communication with said second 
flow field region; and 

a second diffusion media comprising a porous division media substrate configured to 
pass multiphase reactants between said second flow field region and said electrochemical 
conversion assembly, wherein 

said device is configured such that at least one of said first and second 
diffiision media comprise a region subject to relatively high H2O conc^trations 
and a region subject to relatively low H2O concentrations, 
a mesoporous layer is carried along at least a 
portion of a major face of one of said first and second 
diffusion media substrates and comprises a hydrophilic 
cari}onaceous component and a hydrophobic component, 
and 

said mesoporous layer occupies a substantially 
greater portion of one of said high H2O region and said low 
H2O region relative to the other of said high H2O region 
and said low H2O regioxb^ 

wherein said hvdrophilic carbonaceous component 
comprises a moderate surface area carbon characterized bv 
mean particle size of between about IS nm and about 70 
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nm in said high HoQ regions. 

2. (Qrigmal) A device as claimed in claim 1 wherein said mesopoious layer is 
substantially confined to one of said high H2O region and said low H2O region. 

3. (Currently amended) A device as claimed in claim 1 wherein said mesoporous layer is 
configured to enhance H2O transfer properties of at least one of said first and second d iffusion 
media substrates along said portion of said major face occupied by said mesoporous layer. 

4. (Original) A device as claimed in claim 1 wherein said mesoporous layer occupies a 
substantially greater portion of said high H2O region. 

5. (Cuirently amended) A device as claimed in claim 1 wherein said mesoporous layer occupies 
a substantially greater portion of said high H2O region and is configured to enhance H2O transfer 
properties of at least one of said first and second diffusion media substrates along said portion of 
said major face occupied by said mesoporous layer. 

6. (Currently amended) A device as claimed in claim Iwherein said mesoporous layer is 
configured to diminish H2O transfer properties of at least one of s aid first and second d iffiision 
media substrates along said portion of said major face occupied by said mesoporous layer. 

7. (Original) A device as claimed in claim 6 whwin said mesoporous layer occupies a 
substantially greater portion of said low H2O region. 

8. (Currently amended) A device as claimed in claim 1 wherein said mesoporous layer occupies 
a substantially greater portion of said low H2O region and is configured to diminish H2O transfer 
properties of at least one of s aid first and second diffusion media substrates along said portion of 
said major face occupied by said mesoporous layer. 

9. (Original) A defvice as claimed in claim 1 wherein: 

said electrochemical conversion assembly defines an anode side of said device and a 
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cathode side of said device; 

said first reactant input and said first product output are in communication wift said 
anode side of said device; 

said second reactant input and said second product output are in communication with said 
cathode side of said device. 

10. (Currently amended) A device as claimed in claim 9 wherein: 

said mesoporous layer is configured to enhance H2O transfer properties of at least one of 
said first and second d iffusion media substrates along said poition of said major face occupied by 
said mesoporous layer, 

said region subject to relatively high H2O concentrations is proximate said second 
product output in communication with said cathode side of said device; and 

said mesoporous layer occupies a substantially greater portion of said high H2O region 
proximate said second product ou^ut. 

1 1 . (Cuiiently amended) A device as claimed in claim 9 wh^ein: 

said mesoporous layer is configured to enhance H2O transfer properties of at least one of 
said first and second d iffusion media substrates along said portion of said major face occupied by 
said mesoporous layer, 

said region subject to relatively higfh H2O concentrations is proximate said first reactant 
input in communication with said anode side of said device; and 

said mesoporous layer occupies a substantially greater portion of said high H2O region 
proximate said first reactant input. 

1 2. (Currently amended) A device as claimed in claim 9 wherein: 

said mesoporous layer is configured to diminish H2O transfer properties of at least one of 
said first and second d iffusion media substrates along said portion of said msy or &ce occupied by 
said mesoporous layer; 

said region subject to relatively low H2O concentrations is proximate said second reactant 
input in communication with said cathode side of said device; and 

said mesoporous layer occupies a substantially greater portion of said low H2O region 
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proximate said second reactant inpxit. 

13. (Cuirezitly amended) A device as claimed in claim 9 wherein: 

said mesopoious layer is configured to diminish H2O transfo prop^ties of at least one of 
said first and second d iffusion media substrates along said portion of said major face occupied by 
saidmesoporous layer; 

said region subject to relatively low H2O concentrations is proximate said first product 
output in communication with said anode side of said device; and 

said mesoporous layer occupies a substantially greater portion of said low H2O region 
proximate said first product output. 

14. (Original) A device as claimed in claim 1 wherein a plurality of said 
mesoporous layers are carried along respective portiojis of a major face of one of 
said first and second diffusion media, substrates. 

15. (Currently amended) A device as claimed in claim 14 wherein: 

a mesoporoxis layer configured to enhance H^O transfer properties of at 
least one of s aid first and second_d ififiision media substrates occupies a 
substantially greater portion of said high H2O region; and 

a mesoporous laj^r configured to diminish H2O transfer properties of said 
diffiision media substrate occupies a substantially greater portion of said low H^O 
region. 

16. (Currently amended) A device as claimed in claim 1 wherein said 
mesoporous layer is carried along a reduced thickness portion of at least one of 
said first and second d ijgusion media substrate^. 

17. (Original) A device as claimed in claim 16 wherein a difference in thickness 
of said substrate introduced said reduced tibickness portion of said substrate is 
sufficirat to accommodate for an increase in difEUsion media thickness introduced 
by said mesoporous lay^. 
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18. (Cuitently amended) A device as claimed in claim 1 wherein said diffusion 
media substrates comprises a caibonaceous fibrous matrix. 

19. (Original) A device as claimed in claim 1 wherein said hydrophobic 
component of said mesoporous layer comprises a fluorinated polym^. 

20. (Original) A device as claimed in claim 1 wherein said hydrophilic 
carbonaceous component of said mesoporous layer is selected from carbon black, 
graphite, carbon fibers, carbon fullerenes, carbon nanotubes, and combinations 

! thereof. 

i 

21 . (Currently amended) A device as claimed in claim I wherein said hydrophilio 
e arbonoceous oomponont compris e s a m oderate surface area carbon is 
characterized by a surface area of between about 60 mVg and about 300 m^/g-«d 
a m e an paitioIo H sigo of between about 15 nm and about 70 nm in ooid high H30 

22. (Original) A device as claimed in claim 1 wherein said hydrophihc 
caibonaceous component comprises a high surface area carbon characterized by a 
surface area of above about 750 mVg and a mean particle size of less than about 
20 nm in said low H2O regions. 

23. (Original) A device as claimed in claim 1 wherein said mesoporous layer 
comprises about 80 wt% of said carbonaceous component in said high H2O 
region. 

24. (Original) A device as claimed in claim 1 wherein said mesoporous layer 
* comprises between about 75 wt% and about 85 wt% of said carbonaceous 

component in said high H2O region. 

25. (Original) A device as claimed in claim 1 wh^ein said mesoporous layer comprises between 
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about 90 wt% and about 95 w% of said carbonaceous component in said low H2O region. 

26. (Original) A device as claimed in claim 1 wherein said mesoporous layer defines a thickness 
of less than about lOiim m said high H2O regions. 

27. (Original) A device as claimed in claim I wherein said mesoporous layer defines a thickness 
of between about lO|pUn and about 40(im in said low H2O regions. 

28. (Currently amended) A device as claimed in claim 1 wherein said mesoporous layer at least 
partially infiltrates at least one of s aid first and second d iffiision media substrates. 

29. (Currently amended) A device as claimed in claim 1 wherein said mesoporous layer 
infiltrates at least one ofs aid first and second d iffusion media substrata to a depth of less than 
10(im in said high H2O regions. 

30. (Currently amended) A device as claimed in claim 1 wherein said mesoporous layer 
infiltrates at least one of said first and second dif&ision media substrata to a depth of less than 
25fmi in said low H2O regions. 

31. (Original) A device as claimed in claim 1 wherein said device comprises a fiiel cell. 

32. (Original) A device as claimed in claim 31 wherein said device finther comprises structure 
defining a vehicle powered by said fiiel cell. 

33. (Currently amended) A device configured to convert a hydrogenous fiiel source to electrical 
energy, said device comprising: 

an electrochemical conversion assembly configured to partition said device into first and 
second flow field regions; 

a first reactant input and a first product output in communication with said first flow field 

region; 

a first diffiifiion media comprising a porous diffiision media substrate configured to pass 
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multiphase reactants between said first flow field region and said electrochemical conversion 
assembly; 

a second reactant input and a second product output in communication with said second 
flow field region; and 

a second diffusion media comprising a porous diffusion media substrate configured to 
pass multiphase reactants between said second flow field region and said electrochemical 
conversion assembly, wherein 

said device is configured such that at least one of said first and second 
diffusion media comprise a region subject to relatively high H2O concentrations 
and a region subject to relatively low H2O concentrations, 
a mesoporous layer is carried along at least a 
portion of a major face of one of said first and second 
diffusion media substrates and comprises a hydrophilic 
carbonaceous component and a hydrophobic component, 

at least one of said first and second difTusion media 
substrates comprises a relatively high porosity region and a 
relatively low porosity region, 

said relatively high porosity region of said substrate 
occupies a substantially greater portion of said high H:20 
region and said relatively low porosity region of said 
substrate occupies a substantially greater portion of said 
low H2O regionr^ 

wherein said hvdrophilic caifaonaceous component 
comprises a moderate surface area carbon characterized bv 
mean particle size of between about IS imi and about 70 
rnn in said high H^O regions. 

34. (Original) A device as claimed in claim 33 wh^ein said relatively high porosity region is 
characterized by a porosity of up 10 about 90%. 

35. (Original) A device as claimed in claim 33 wherein said relatively low porosity region is 
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characterized by a porosity of between about 70% and about 75%. 

36. (Original) A device as claimed in claim 33 wherein said substrate is characterized by a 
porosity of above about 70% in said high H2O regions. 

37. (Original) A device as claimed in claim 33 wherein said substrate is characterized by a 
porosity of between about 70% and about 7S% in said low H2O regions. 

3S. (Original) A device as claimed in claim 33 wherein said substrate defines a thickness of 
between about lOO^m and about 300^m in said high H2O regions. 

39. (Original) A device as claimed in claim 33 wherein said substrate defines a thickness of 
between about I90txm and about 300(im in said low H2O regions, 

40. (Original) A device as claimed in claim 33 wherein said substrate is characterized by a mean 
pore size of above about 20fmi in said high H2O regions, 

41. (Original) A device as claimed in claim 33 wherein said substrate is characterized by a mean 
poie size of less than about 25|im in said low H2O regions. 

42. (Original) A device configured to convert a hydrogenous fuel source to electrical energy, 
said device comprising: 

an electrochemical conversion assembly configured to partition said device into first and 
second flow field regions; 

a first reactant input and a first product oulput in conomunicadon with said first flow field 

region; 

a first difRision media comprising a porous diffusion media substrate configured to pass 
multiphase reactants between said first flow field region and said electrochemical conversion 
assembly; 

a second reactant ii^ut and a second product output in communication with said second 
flow field region; and 
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a second division media compiising a porous difAisioa media substrate configured to 
pass multiphase reactants between said second flow field region and said electrochemical 
conversion ass^bly, wherein 

said device is configured such that at least one of said first and second 
difiClision media comprise a region subject to relatively high H2O concentrations 
and a region subject to relatively low H2O concentrations, 

a mesoporous layer is carried along at least a portion of a 
major &ce of one of said first and second diffusion media 
substrates and comprises a hydrophilic carbonaceous component 
and a hydrophobic component^ 

said mesoporous layer occupies substantial portions of said 
high H2O region and said low H20 region, 
I said mesoporous layer comprises a region of increased 

I porosity relative to a remaining portion of said mesoporous layer, 

j said region of increased porosity of said mesoporous layer 

I occupies a substantially greater portion of said high H2O region 

j relative to said low H2O region, and 

: said remaining portion of said mesoporous layer occupies a 

I substantially greater portion of said low H2O region relative to said 

high H2O region. 

43. (Origina]) A device as claimed in claim 42 wherein said region of increased porosity of said 
mesoporous layer is defined by a plurality of megapores characterized by a pore size of between 
about 100(xm and about 500|im. 

44. (New) A device configured to conven a hydrogoious fiiel source to electrical energy, said 
. device comprising: 

I an electrochemical conversion assembly configured to partition said device into first and 

! second flow field regions; 

I 

a first reactant input and a first product output in communication wifh said first flow field 

region; 



10 of 14 



PA6E11/16'RCVDAT2»I200611:41:22 AM [Eastern Stanik^ 



'FEB-03-2006 11:45 FROM-Dinsmore & Shohl Dayton 9374496405 T-108 P. 012/016 F-604 

Serial No,; 10/628^18 

Docket No.; GMC 0047 PA/40320.52 

a first diffusion media comprising a porous difliision media subsixate configured to pass 
multq>hase reactants between said first flow field region and said electrochemical conversion 
assembly; 

a second reactant input and a second product output in communication with said second 
flow field region; and 

a second diflRision media comprising a porous diffusion media substrate configured to 
pass multiphase reactants between said second flow field region and said electrochemical 
conversion assembly, wherein 

said device is configured such that at least one of said first and second 
difliision media comprise a region subject to relatively high H2O concentrations 
and a region subject to relatively low H2O concentrations, 
a raesoporous layer is carried along at least a 
portion of a major face of ore of said first and second 
difiusion media substrates and comprises a hydrophilic 
carbonaceous component and a hydrophobic component, 
said mesoporous layer at least partially infiltrating at least 
one of said first and second diffusion media substrates^ and 

said mesoporous layer occupies a substantially 
greater portion of one of said high H2O region and said low 
H2O region relative to the other of said high H2O re^on 
and said low H2O region. 

45. (New) A device configured to convert a hydrogenous fiiel source to electrical energy, said 
device comprising: 

an electrochemical conversion assembly configured to partition said device into first and 
second flow field regions; 

a first reactant input and a first product output in communication with said first flow field 

region; 

a first diffusion media comprising a porous difiusion media substrate configured to pass 
multiphase reactants between said first flow field region and said electrochemical conversion 
assembly; 
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a second reactant input and a second product output in communication wilfa said second 
flow field region; and 

a second diffusion media comprising a porous diffusion media substrate configured to 
pass multiphase reactants between said second flow field region and said electrochemical 
conversion assembly, wherein 

said device is configured such that at least one of said first and second 
diffusion media comprise a region subject to relatively high H2O concentrations 
and a region subject to relatively low H2O concentrations, 
a mesoporous layer is carried along at least a 
portion of a major face of one of said first and second 
diffusion media substrates and comprises a hydrophilic 
carbonaceous conqjonent and a hydrophobic component, 
said mesoporous layer at least partially infiltrating at least 
one of said first and second diffusion media substrates, and 
at least one of said first and second diffusion media 
substrates comprises a relatively high porosity region and a 
relatively low porosity region, 

said relatively high porosity region of said substrate 
occupies a substantially greats portion of said high H2O 
region and said relatively low porosity region of said 
substrate occupies a substantially greater portion of said 
I0WH2O region 
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